Introduction Previous studies have shown gadolinium enhanced MR angiography (Gd-MRA) to be a useful alternative to conventional angiography in several vascular territories (1) (2) . These studies have been performed with x-ray angiography as reference method. It has been shown that an intraarterial measurement of the pressure gradient over an arterial stenosis is a more accurate method to determine the hemodynamical significance of the stenosis (3) (4) (5) . The aim of this study was to evaluate Gd-MRA of the iliac arteries with intraarterial pressure gradient measurements as reference method, and to compare the results with those of digital subtraction x-ray angiography (DSA) and Duplex ultrasound.
Material and Methods
The study population consisted of 32 patients with symptomatic lower limb arterial occlusive disease. All patients underwent Gd-MRA, DSA and Duplex examinations of the iliac arteries. Conclusive pressure gradient recordings (n=26) or catheterizationally verified occlusions (n=4) were obtained in 30 arteries. The MRA studies were performed on a 1.5 T Philip ACS II-NT scanner with a body coil. A gadolinium contrast agent (Omniscan, Nycomed Amersham Imaging) was administered at a rate of 1 ml/s to a total dose of 30-40 ml, with a scan delay as predicted by a dynamic test bolus scan. Imaging was made with a 3D RF-spoiled GRE sequence during free breathing, with TR/TE/ FA of 12-16 ms/5-5,7ms/50°, fixed for the later patients to 14 ms/5 ms/50°, giving an examination time of 1:07 min (1:01-1:30). 19 coronal slices of 4 mm were acquired, zerofilled and reconstructed to 38 slices of 2 mm. All MRA examinations were evaluated in two independent ways, using maximum intensity projections (MRA-MIP) and using source images and curved multiplanar reconstructions (MRA-MPR). Maximum intensity projections were created over 180°w ith increments of 10°. The MRA-MIP evaluation was made from four of these, one frontal, two oblique, and one projection best showing the most relevant lesion.
DSA images of the iliac arteries were obtained in one frontal and two oblique projections, after contrast injection into the lower abdominal aorta. Simultaneous systolic pressure measurements were made from the distal aorta and common femoral artery, via a coaxial system consisting of a 6F introducer and a 5F straight end-hole catheter. If the pressure gradient was less than than 20 mm Hg, the measurement was repeated after peripheral vasodilatation, induced by local intraarterial injection of 60 mg Papaverine. A pressure gradient of 20 mm Hg or more (with or without vasodilatation) was regarded as hemodynamically significant. In the MRA-, and DSA-studies, stenoses with a diameter reduction of 50% or more were regarded as significant.
Duplex scanning was performed with a 5 Mhz linear array probe. Peak systolic velocities (PSV) from stenotic areas were compared with the normal segment immediately proximal to the stenosis. An increase of PSV greater than 150 % of that in the normal segment was considered as indicative of a 50% or greater stenosis.
Results Significant pressure gradients (n=18) or catheterizationverified occlusions (n=4) were found in 22/30 arteries. The sensitivity, specificity, positive predictive value and negative predictive value for the different methods with respect to presence of a hemodynamically significant iliac artery stenosis are given in Table 1 .
A second analysis was made of the MRA and Duplex examinations of the common and external iliac arteries, with DSA as reference method. The results are presented in Table 2 .
Conclusion With intraarterial pressure measurements as reference, Gd-MRA using MIP:s gave similar results as DSA and Duplex concerning the detection of hemodynamically significant iliac artery stenoses. The use of source images and multiplanar reconstructions did not improve the MRA results.
